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ABSTRACT : PROBLEM TO BE SOLVED: To provide novel medium constitution which can attain 

reduction of side crosstalk (reduction of cross write/cross read), improvement of tracking 
accuracy, improvement of surface recording density, further can prevent deterioration of 
magnetic characteristics of a perpendicular magnetic recording layer from a manufactured 
surface and also can improve smoothness of a medium surface. 

SOLUTION: A magnetic recording medium is provided with a soft magnetic backing layer 
10 and the perpendicular magnetic recording layer 20 on a nonmagnetic substrate 2. The 
soft magnetic backing layer 10 of the medium has a deficient recessed part 10a for 
displaying discreet action in a region located between data tracks where 
recording/reproducing is executed or in a region where a servo signal is recorded and 
further a nonmagnetic material is charged in the recessed part to form a nonmagnetic 
layer 1 5. The perpendicular magnetic recording layer 20 has magnetic anisotropy at least 
in a vertical direction of the substrate and further is constituted as a flat film where the 
intentionally formed deficient recessed part does not exist. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the magnetic-recording medium equipped with a soft magnetism backing layer and a 
vertical-magnetic-recording layer on a nonmagnetic substrate. The soft magnetism backing layer of 
this medium While having a lack crevice for making the field located between the data tracks and 
data tracks to which record playback is performed, or the field to which a servo signal is recorded 
demonstrate a discrete operation It is the magnetic-recording medium characterized by being the 
plateau diaphragm in which the lack crevice which the crevice was filled up with nonmagnetic 
material and the non-magnetic layer was formed, and was intentionally formed while said vertical- 
magnetic-recording layer had the magnetic anisotropy in the direction of a vertical of a substrate at 
least does not exist. 

[Claim 2] Said lack crevice is a magnetic-recording medium according to claim 1 currently formed 
in the location in which it is formed so that a part of thickness direction of a soft magnetism backing 
layer may be made to lack. 

[Claim 3] in the location in which it is formed, the thickness direction of a soft magnetism backing 
layer of said lack crevice is substantial — the magnetic-recording medium according to claim 1 
currently formed so that all may be made to lack. 

[Claim 4] It is the magnetic-recording medium equipped with a soft magnetism backing layer and a 
vertical-magnetic-recording layer on a nonmagnetic substrate. The soft magnetism backing layer of 
this medium While having a lack crevice for making the field located between the data tracks and 
data tracks to which record playback is performed, and the field to which a servo signal is recorded 
demonstrate a discrete operation It is the magnetic-recording medium characterized by being the 
plateau diaphragm in which the lack crevice which the crevice was filled up with nonmagnetic 
material and the non-magnetic layer was formed, and was intentionally formed while said vertical- 
magnetic-recording layer had the magnetic anisotropy in the direction of a vertical of a substrate at 
least does not exist. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a magnetic-recording medium, especially the so- 
called vertical-magnetic-recording medium which records magnetization in the perpendicular 
direction to a magnetic-recording medium side. 
[0002] 

[Description of the Prior Art] In magnetic-recording media, such as a hard disk, in order to aim at 
improvement in surface recording density, it is necessary to raise either both track recording density 
or truck recording density. 

[0003] As an effective means for raising track recording density by leaps and bounds, the so-called 
vertical magnetic recording is proposed conventionally. The record medium used for this recording 
method is making the structure of generally having the soft magnetism backing layer formed on the 
nonmagnetic substrate, and the vertical-magnetic-recording layer which has a magnetic anisotropy in 
the direction of a substrate vertical formed on this. 

[0004] On the other hand, there is medium structure called the so-called discrete truck (Discrete 
track) mold where the magnetic track was separated magnetically, as effective record-medium 
structure for raising track density (JP,56-1 19934,A, JP,2-201730,A, etc.). 

[0005] In the vertical recording medium of a discrete truck mold What was formed so that a soft 
magnetism backing layer and two layers of vertical-magnetic-recording layers might etch 
collectively between the data tracks of a perpendicular bilayer magnetic-recording medium and data 
tracks by which the laminating was carried out (between data tracks) with a lithography technique 
etc. and the concave lack section might be prepared (for example) There are some (for example, 
JP,7-129953,A) which etched and removed only JP,4-3106121,A and a vertical-magnetic-recording 
layer, and formed the concave lack section. 
[0006] 

[Problem(s) to be Solved by the Invention] However, the concave lack section is prepared between 
the data tracks to which a magnetic layer (vertical-magnetic-recording layer) is etched into, and 
record playback is performed by the above-mentioned lithography technique etc. (guard band 
section), or preparing the concave lack section (concave lack section according to a servo signal 
pattern) for servo signal grant into a servo signal part (the so-called servo field) gives the damage by 
etching directly to a vertical-magnetic-recording layer. Therefore, the magnetic properties of a 
vertical-magnetic-recording layer may deteriorate. 

[0007] Moreover, in order to prevent dust, such as particle, collecting generally, and in order to 
stabilize surfacing of the magnetic head, after embedding the non-magnetic material of Si02 grade, 
smoothing or carrying out flattening are performed in the concave lack section in the front face 
which contains a vertical-magnetic-recording layer by CMP (chemical mechanical polishing: 
chemical mechanical polish) etc. At the time of this polish, the damage of a vertical-magnetic- 
recording layer arises and there is a possibility that magnetic properties may deteriorate. 
[0008] Moreover, even if it performs smoothing and flattening, by the difference in the physical 
properties of a magnetic material and a non-magnetic material, irregularity may remain in a medium 
front face by dishing (crater) etc., and formation of lubricating film, such as protective coats, such as 
diamond-like carbon, and a perfluoro polyether, may not be made in homogeneity on it. 
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[0009] This invention is originated by the basis of such the actual condition, and it is to offer the new 
medium configuration which can raise the smooth nature on the front face of a medium while not 
only the thing for which reduction-izing (reduction-izing of cross write/cross read) of a side cross 
talk and improvement in tracking precision are aimed at, and improvement in surface recording 
density is aimed at but also degradation of the magnetic properties from the manufacture side of a 
vertical-magnetic-recording layer can prevent the purpose. 
[0010] 

[Means for Solving the Problem] In order to solve such a technical problem, this invention It is the 
magnetic-recording medium equipped with a soft magnetism backing layer and a vertical-magnetic- 
recording layer on a nonmagnetic substrate. The soft magnetism backing layer of this medium While 
having a lack crevice for making the field located between the data tracks and data tracks to which 
record playback is performed, or the field to which a servo signal is recorded demonstrate a discrete 
operation The crevice is filled up with nonmagnetic material, the non-magnetic layer is formed, and 
said vertical-magnetic-recording layer is constituted as a plateau diaphragm in which the lack crevice 
formed intentionally does not exist while having a magnetic anisotropy in the direction of a vertical 
of a substrate at least. 

[001 1] Moreover, as a desirable mode of this invention, in the location in which it is formed, said 
lack crevice is formed so that a part of thickness direction of a soft magnetism backing layer may be 
made to lack, moreover, in the location in which it is formed, the thickness direction of a soft 
magnetism backing layer of said lack crevice is substantial as a desirable mode of this invention — it 
is formed so that all may be made to lack. 

[0012] This invention is a magnetic-recording medium equipped with a soft magnetism backing 
layer and a vertical-magnetic-recording layer on a nonmagnetic substrate. Moreover, the soft 
magnetism backing layer of this medium While having a lack crevice for making the field located 
between the data tracks and data tracks to which record playback is performed, and the field to which 
a servo signal is recorded demonstrate a discrete operation The crevice is filled up with nonmagnetic 
material, the non-magnetic layer is formed, and said vertical-magnetic-recording layer is constituted 
as a plateau diaphragm in which the lack crevice formed intentionally does not exist while having a 
magnetic anisotropy in the direction of a vertical of a substrate at least. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of concrete operation of this invention is 
explained to a detail. 

[0014] The outline top view which expresses the whole magnetic-recording medium 1 configuration 
of the shape of a disk of this invention to drawin g 1 (A) is shown, and the partial expansion 
schematic diagram of the minute part 100 surrounded at the rectangular head of drawing 1 (A) is 
shown in drawin g 1 (B). Especially the vertical-magnetic-recording layer put on these in this 
invention since the location of the servo signal field 90 and a data area 80 (data-tracks group for 
record playback) is notionally expressed in drawing 1 (B) is drawn in the condition of having 
removed. The sectional view showing notionally the gestalt of suitable operation of the magnetic- 
recording medium of this invention, respectively is shown in drawing 2 (A) and (B), and these 
drawings are substantially equivalent to them with the alpha-alpha view sectional view of drawing 1 
(B). Drawing 3 (A) - (H) is an outline sectional view for explaining an example of the suitable 
manufacture process of the magnetic-recording medium of this invention with time. 
[0015] In drawin g 1 (A), although not illustrated, on the disk substrate, two or more data-tracks 
groups for record playback are arranged and formed concentric circular. Moreover, the servo signal 
field (part currently drawn on the line with the drawing) is formed in the radial towards the method 
of outside from the core of a disk. 

[0016] As shown in drawin g 2 (A) and (B), the magnetic-recording medium 1 of this invention is a 
magnetic-recording medium equipped with the soft magnetism backing layer 10 and the vertical- 
magnetic-recording layer 20 on the nonmagnetic substrate 2. 

[0017] While equipping the part (the so-called guard band section) where the soft magnetism 
backing layer 10 in this invention is located between the data tracks 22 and data tracks 22 to which 
record playback is performed with lack crevice 10a for demonstrating a discrete operation so that 
adjoining data tracks may be separated magnetically, crevice 10a is filled up with nonmagnetic 
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material, and the non-magnetic layer 1 5 is formed in it. 

[0018] In addition, lack crevice 10a for demonstrating a discrete operation may be prepared not only 
in between the above-mentioned data tracks but in the gestalt as which the signal functions in the 
field (servo signal field 90 of drawing 1 ) to which a servo signal is recorded further. That is, in the 
servo signal field 90, the lack concave according to a servo signal pattern may be made to be formed. 
A servo signal pattern is usually used, after carrying out direct-current magnetization. 
[0019] As shown in drawing 2 (A) and (B), the vertical-magnetic-recording layer 20 formed on the 
soft magnetism backing layer 10 in this invention and a non-magnetic layer 15 is constituted as a 
plateau diaphragm in which the lack crevice formed intentionally does not exist while having a 
magnetic anisotropy in the direction of a vertical of a substrate 2 at least. It is the meaning which 
eliminates what lacked the magnetic layer intentionally and formed the crevice by the lithography 
method etc. as indicated by JP,7-129953,A which is conventionally as well-known a technique as 
"the lack crevice formed intentionally does not exist" here. So, it is generated by membrane 
formation of the vertical-magnetic-recording layer 20, for example, the surface concave heights of a 
NANOMETORU (nm) unit were not formed intentionally. 

[0020] In the location in which it is formed, lack crevice 10a in drawing 2 (A) is formed so that a 
part of thickness direction (the vertical direction of a drawing) of the soft magnetism backing layer 
10 may be made to lack, this voice — in the location in which it is formed as shown in drawin g 2 (B), 
the thickness direction of the soft magnetism backing layer 10 of said lack crevice 10a is substantial, 
without being limited like — you may form so that all may be made to lack, here — "— substantial — 
all — " — it is the range which does not deviate from the operation effectiveness of this invention, and 
is the meaning also containing the mode with which some substrates 2 are etched slightly and 
nonmagnetic material is filled up into some substrates. It is because it is very difficult to remove only 
the soft magnetism backing layer 10 completely strictly. 

[0021] In the mode of drawin g 2 (A), although it changes also with material selections of each part 
material which constitutes a medium, when thickness of the soft magnetism backing layer 10 is set to 
Ds, as for depth (thickness of nonmagnetic material 1 5) D of lack crevice 1 0a for using a substantial 
discrete operation, it is desirable to consider as D= 0.2 - 0.9Ds extent. Moreover, as for the soft 
magnetism backing layer 10, being connected in the lower part is desirable like the mode of drawing 
2 (A). It is because good high record of flux density can make [ magnetic flux ] it be easy to form a 
closed loop between the single magnetic pole head to be used, and the vertical-magnetic-recording 
layer 20 and the soft magnetism backing layer 10. 

[0022] On the other hand, in the case of the mode of drawing 2 (B), it becomes difficult to form a 

magnetic domain wall in a soft magnetism backing layer, and there is a merit that the noise resulting 

from the magnetic domain of a soft magnetism backing layer can be controlled. 

[0023] As a nonmagnetic substrate 2 in this invention, aluminum, tempered glass, crystallization 

glass, carbon plastics, etc. should just use what is usually used for this kind of magnetic-recording 

medium. 

[0024] As a soft magnetism backing layer 10 in this invention, NiFe, NiFeNb, NiFeMo, FeAISi, 
FeTaC, etc. are used suitably. Thickness of the soft magnetism backing layer 10 in data tracks is set 
to about 0.1-10 micrometers. If this thickness is set to less than 0.1 micrometers, magnetic flux will 
stop being able to form a closed loop easily between the single magnetic pole head to be used, and 
the vertical-magnetic-recording layer 20 and the soft magnetism backing layer 10, and it will become 
impossible to obtain a good playback output. Moreover, if it exceeds 10 micrometers, membranous 
internal stress will increase, and the inclination a crack becomes easy to generate on the film will 
arise. 

[0025] As a vertical-magnetic-recording layer 20 in this invention, CoCr, CoCrTa, CoPt, CoCrPt, 
CoPtCrO, TbFeCo, etc. may be what kind of things, as long as it is usually used for the vertical- 
magnetic-recording layer of this kind of magnetic-recording medium. What is necessary is just to 
select suitably the thickness of such a vertical-magnetic-recording layer 20, taking into consideration 
the head to be used, the record wavelength used. Usually, it may be about 10-100nm. Since the 
amount of residual magnetization at the time of a signal being recorded on the vertical-magnetic- 
recording layer 20 will become very small if thickness is set to less than lOnm, the inclination for the 
playback output of a signal to deteriorate remarkably arises. 
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[0026] as the nonmagnetic material (ingredient which constitutes a non-magnetic layer 15) with 
which lack crevice 10a of this invention is filled up - Si02 and aluminum2 - 03, C, etc. are used 
suitably. 

[0027] Moreover, on the vertical-magnetic-recording layer 20, it is desirable to form in the thickness 
of about l-10nm the protective coat which makes C, Zr02, and Si02 grade a subject in order to 
protect a magnetic layer. Supposing it forms too much not much thickly, when it will be in the 
inclination which the problem of a spacing loss produces and will form too much too much thinly, it 
is in the inclination which problems, such as endurance, produce. Furthermore, the lubricating film 
which made well-known various organic lubricant contain may be formed on this protective coat. 
[0028] A suitable example of the manufacture approach of the magnetic-recording medium of 
manufacture approach this invention of the magnetic-recording medium of this invention is 
explained based on drawin g 3 (A) - (H). 

[0029] First, as first shown in drawin g 3 (A), the soft magnetism backing layer 10 is formed by a 
spatter etc. on the nonmagnetic substrate 2. 

[0030] Subsequently, as shown in drawing 3 (B), the resist layer 50 is formed on the soft magnetism 
backing layer 10. 

[0031] Subsequently, as shown in drawin g 3 (C), the shaping metal mold 60 with which micro 
processing of the shape of toothing, such as a truck gap and a servo signal, was carried out is 
prepared, heating this thing on the front face of the resist layer 50, it pressurizes and the imprint 
(imprint) of it is carried out. The imprint configuration (resist pattern) of drawing 3 (D) is formed of 
what the shaping metal mold 60 is removed for (remove). In addition, a resist pattern may be formed 
with electron beam lithography etc. 

[0032] Subsequently, the soft magnetism backing layer 10 is etched along with the resist pattern by 
reactive ion etching (RIE) etc., and as shown in drawing 3 (E), two or more lack crevice 10a is 
formed. If it becomes the gestalt shown in drawing 2 (A) mentioned above if it leaves some soft 
magnetism backing layers 10 in the depth direction in the etching part of the soft magnetism backing 
layer 10 at this time and all the soft magnetism backing layers 10 are substantially removed in the 
depth direction, it will become the gestalt shown in above-mentioned drawing 2 (B). 
[0033] After removing the resist of the remainder on the soft magnetism backing layer 10, as shown 
in drawin g 3 (F), sputter deposition of the nonmagnetic material is carried out, and a non-magnetic 
layer 15 is made to form in lack crevice 10a of the soft magnetism backing layer 10. 
[0034] Subsequently, by carrying out flattening processing (planarization) of the soft magnetism 
backing layer 10 and a non-magnetic layer 15 by technique, such as CMP (chemical mechanical 
polishing), while surface flattening is attained, the unnecessary non-magnetic layer 15 (nonmagnetic 
material) is removed, and it results in the condition of drawing 3 (G). 

[0035] Subsequently, as shown in drawing 3 (H), deposition formation of the vertical-magnetic- 
recording layer 20 is carried out by a spatter etc. In addition, although not shown in a drawing, in 
order to obtain the good vertical-magnetic-recording layer 20 before formation of the vertical- 
magnetic-recording layer 20, it is desirable to prepare a crystal orientation layer as a substrate layer 
beforehand. 
[0036] 

[Example] A concrete example is shown below and this invention is further explained to a detail. 
[0037] Drawing 3 (A) According to the manufacture process shown in - (H), the magnetic-recording 
medium sample of this invention was produced. As a nonmagnetic substrate 2, the glass ceramics 
with the outer diameter of 65mm, a bore [ of 20mm ], and a thickness of 0.63mm for hard disks were 
used. Spatter membrane formation was carried out using a NiFe permalloy as a soft magnetism 
backing layer 10, and the depth of 500nm and lack crevice 10a was set to 250nm for the thickness of 
a flat part. Si02 was used as nonmagnetic material with which lack crevice 10a is filled up. As a 
vertical-magnetic-recording layer 20, spatter membrane formation of the CoCrPt was carried out at 
50nm in thickness. 

[0038] Thus, when magnetic properties were experimentally checked about the produced this 
invention sample, since the lack crevice for etching only the soft magnetism backing layer 10 and 
demonstrating a discrete operation is prepared and it was made not to perform etching processing to 
the vertical-magnetic-recording layer 20 after membrane formation, this invention sample has 
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checked preventing degradation of the magnetic properties of the vertical-magnetic-recording layer 
20. 

[0039] Moreover, the sample of this invention embedded nonmagnetic material only at lack crevice 
10a of the soft magnetism backing layer 10, and after it performs smooth and flattening processing 
by CMP etc., it is equipped with the structure which forms a vertical-magnetic-recording layer. 
Therefore, after embedding nonmagnetic material in the lack section formed in the vertical- 
magnetic-recording layer like the conventional technique, the damage to the vertical-magnetic- 
recording layer which may be generated by performing smooth and flattening could be avoided, and 
it has checked that degradation of the magnetic properties of the vertical-magnetic-recording layer 
20 could be prevented also from this viewpoint. 

[0040] Furthermore, the sample of this invention can lose the irregularity on the front face of a 
medium by dishing of the vertical-magnetic-recording layer generated more nearly inevitably than 
the medium configuration of the conventional technique, and a non-magnetic layer etc. Therefore, in 
this invention, it has checked that lubricating film layers, such as protective coat layers, such as 
diamond-like carbon, and a perfluoro polyether, could be extremely formed in homogeneity. 
[0041] Of course, it was also checked experimentally that this invention sample which consists of the 
above-mentioned configuration can aim at the so-called reduction-izing (reduction-izing of cross 
write/cross read) of a side cross talk and improvement in tracking precision, and improvement in 
surface recording density can be aimed at. 
[0042] 

[Effect of the Invention] The effectiveness of this invention is clearer than the above-mentioned 
result. This invention is a magnetic-recording medium equipped with a soft magnetism backing layer 
and a vertical-magnetic-recording layer on a nonmagnetic substrate. Namely, the soft magnetism 
backing layer of this medium While having a lack crevice for making the field located between the 
data tracks and data tracks to which record playback is performed, or the field to which a servo 
signal is recorded demonstrate a discrete operation The crevice is filled up with nonmagnetic 
material and the non-magnetic layer is formed. Said vertical-magnetic-recording layer Since it is 
constituted as a plateau diaphragm in which the lack crevice formed intentionally does not exist 
while having a magnetic anisotropy in the direction of a vertical of a substrate at least Reduction- 
izing of a side cross talk (reduction-izing of cross write/cross read), And while not only the thing for 
which improvement in tracking precision is aimed at and improvement in surface recording density 
is aimed at but also degradation of the magnetic properties from the manufacture side of a vertical- 
magnetic-recording layer can be prevented, the smooth nature on the front face of a medium can be 
raised. 

[Translation done.] 
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[Drawing ^] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 



12/6/2005 



THIS PAGE BLANK (uspto) 



JP,2003-016621,A [DRAWINGS] 



Page 2 of 2 




22 22 

A * 




FIG. 2 



[Drawing 3] 

K S S S S 



CA) 



(B) 



(C) 



(E) 
(F) 
(G) 
(H) 



-10 

-2 

^10 



-60 



10 

2 

0 
10 

1 

10 
,-20 

15 



FIG, 3 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/6/2005 



-THIS PAGE BLANK 



(mB*®mfft a?) < 12 > 3fc ^fj 4# !ft & $g (a) uDimmwAm&n 

#$12003-16621 
(P2003-16621A) 



(43)^WB ¥j£15^1 £176(2003. 1.17) 



/t 1 \ T 4- /"^l 7 

Cbi; LntCl. 




F I 




G 1 1 d b/ob 




C 1 1 B 


5/65 5 D 0 0 6 


b/bbf 






5/667 








Sf*^©S4 OL (^ 7 H) 


(20 ajfgg^ 


-200380C P2001 -200380) 


(71)tH®A 


000003067 










<22)tf|&B 


3pj&134f 7/J 2 H (2001. 7.5?) 




yajm*>!kB.B*mi rsi3#i# 








is m 
































S^l5+*KH*^-rB13#l-^ 5V 








— T^-^-faawrttrt 






<74)ftSA 


100098006 
















mtm\zm< 


(54) raw©^] 









(77) [Sft] <«jW) 
m&] 1M K^OXI — ^O^SM-ft; (cross write/ 
cross read tf)i£M-fb) . iiit/r- 7'y=*y?'1fj£c9ft 
±£l2 9Mfei§^JgO|6Lh£[2.&.rk{2kkJ:'';\ 

k#T"££kkUc. «E^®0¥«ttSr[fil±$^^»i 
k . SiUSSvfeiiJi 2 0 k *ilBi*?K»KflaW*frft o 

& l ffl^[fal=^M:frtt£1rf & k k fete. SHWKTfM 



FIG. 2 



NSDOCIG <JP 200301 662 1 A_l_> 




(2) 0H2 003-16621 (P2003-1 662 1 A) 



&a^*EL3:vvpMffii-e*>& - k swak-taaaiEii 

[fftSf<il2] WlEX^^te. ^#^J££^&^r 

#$i*&^c^rana^rr&kku;:. <e<oiH»fc 

ttffc. 

[00 0 13 
COO 0 2] 

[0003] tBE****»Wftfcl*l± 3 

[0004]-^ h5v*fflttfl±3**fc*>*>* 
Sitfc. VvbW&f-f^y — M*??? (Discrete t 



rack ) M k Dflfttft * ( «fR»B 5 6-11 

9 9 3 4-*H^g. »BB¥2 - 2 0 17 3 0t&« 
k) . 

*WL»h£oizm&Li<tei><r>*? muz* mm- a- 3 

10 6 12 l^fB) . HaWEMW**!^^ 
?VXl^LX\mi<nXta&t:1&f&L'fci>co («i«T. 

W8IPP7- 1 2995 3#&«) 
[0006] 

u -f awspt: io-cattw (Milieus) 

Srx y y LTlEiilf£a i: rr;bix& *r—9 V 9 * 7 B 

(vvbt9>*-*-**«) fc:i^iMt9f+4«>fc 

*nSB> *Stt*ifctt. ess* *is^.te^s^-^ 
y^tcJ:*^— ^£-5-*.*. -f-^fcsx sai^mieii 

[0007] Bfl^i^oSPt-ti:, HRfc, r 
^SrSft^A/i'tl, CMP (chemical mechanical poli 

owe, mmm^smm<r>sr^-^ffi±^. msm 
[0008] w-mt. w<\L&'fx~>x hm&tt$\ 

k^ttW^kOiHsttcoSvHcJ: 0. y^>^ (^ 

[ 0 0 0 9 ] ^<0± a =5rfHfc0*> k t=*fKBt4ieKS*L 
t2i>cr>X*foK). *<7)Bm±. *M V7vXh—7cr>i&m 
\\L (cross write/cross read <7)fgjS-ft) . &&tfh7 

iii> k ± 0 . SH^miEiia«oSit®* i ^^>®^ ! ^t£ <? > 
^-fLSrl?&±-r C fc & k k 

[00 10] 

k s mmmmmmt ^m^mmmm-xh^x » 

h 7 7 ^ t f-^ h7 •/ ?»Sttttl>i^> 
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&mwmssss»mi±. t ^w^mm-^^zm^. 
mtiti&irt-b tthiz. mmmizm^titzxtuwu 

[oonii^ *ft.wc?)n t tummt lx, ma 
wtt\to<r>m®m±®z^^h£oi,zmtiLzixh. 

[00 1 2] 4fc, ^NStt»«±fc. Sfcfigtt 

»7*>« fc , SitiSmiaglJf fc Zffiz. & agtiEftftflr? 
fcoT. KjKfl«^(W8ttWTt>»i. §mW£.tf'frhix 

® . is J: w- *m##f£» -zixhmmz^f < y- 

him Sr^«§ -£ I) £tf><7)£#n[Hlg|i£ S k i: i> IZ . 
[00 13] 

[00 14] El ( A ) £\±*®m<ryf 4 X^tfcofiSm 

immm^wm^m-w^mmt^^ti. mi 

( B ) tc(±. (21 ( A ) OH^-C-HitLTttSi/J^ 1 0 

ocD&ft&*Mv%mtftFZti&. mz^ mi (b) iza 

^T<i. If-tffl-^fSi^Oii J: lfy i -7m.m80 (IB 
(A) tJit^(B) izii. Zix^ix. *mic7)W5.sm 

*u ztihomn. 01(B) cva-aZMmmmizm 

«Wt=ffi£-*-*. 03 (A) — (H) JA. *m*7>msi. 

htztovymmmmx'bz. 

[00 15] 01 (A) IZ&^X. m^ztixa^zcu 

< x7w&±tztesmm±'Dfz#>cr>imcDT-? h 
yv? mm'bFimzwm ■ Bf&ztxx^h. trz. -r 

[00 16] 02 (A), (B) K^SftSiofc:. * 

mi<nwss&m& 1 (4 , 2 ±c . kbm£k 
jt^ji iot. mwmmmm 20 1 zmt * tsmm 
imx-hz. 

[0017] *ftmzt}H&$m®m¥Tt>m 1 o«4. te 



fc, F 5 v?imm*>lzftMZtihZb 

< -t'4 x 7 v - h ftsffl & ^tf>tfo^*ntaSP 1 0 

a £fi8;t 6 fc *> fc. *tf>E]» 1 0 afctt#tttt«#£ 

[0 0 18] Srfc. -f-f X?V-VWm*:3m-£*k&tz 
#><r>Xmm 1 0 aii . ±MZ0)7-? h y ••/ tmcntt 

izmrci>£^. -ttcfr-h. •v—#m*m®9oiz&^ 
Lizmzm^^tih . 

[001 9] 02 (A). (B) lz*Zix&£?lz. * 
±fc^fi!c$ix-SSitlSmi£«S2 0{4. ^< fc 

2 <7>&w.-%mi l zm(<mii&£3ri- htt^z. mmmz 

h, z\zx\ rmmmzm&ztLtzx.M!}&t) i && l% 
^ j tiz. m&&<Dtmx'*>hm<m-i -12995 
3^mz^^tLX\^^iL<. mux. 7 

-^#(c 4 -5 X . XKWtettJB DflSP ^?gfi£ 

(nm) #ti««iinaCi»JdM«fc:»jRS*l^«>tfDT 

[0 02 0] 02 (A) t:i5tt-S^*nEia51 0aJ4. 
ix#J&£$ix&«ffifc:fc^-C. ®:JS14WT*>S 1 0^U 

(0®o±T^rr6j) cD-&£XPamt?>£oiz& 

f&zixx^z. z<?>mmzm%.%ti&zt%<. m&. 

*0iagP10a{4. 02 (B) iZTjkZtl&Zo izztitm 

f&.zix&i%¥jnz&v>x . wmnmn-hmi o^>j?§^ 

<vnm#}£&ZX#aZ-£Z£olzMJ&LXi> £\>\ zz. 
X\ r^jjw^Bj ^(4. *%BJc0^fflS*m^iSiiL^ 

&mv^&mimtttmzixx^z>im& i>-ttsm 

bTJ>S. K«tB38tiMaT^«10«D*S:^tc|»* 

[002 1 ] 02 (A> <7)mmzt5^x. n«w=5r7-*-f 
o&mmi 5oj¥$> d(4. ^#:^^-r-s>#gp«o 

$£Dsfcbfc*£\ D = 0. 2-0. 9DsgJgfn. 
Ct* J S4LU. 02 (A) <7)S.«ori:<fCffit 

tt»T*>® 1 OIST&X'&W^X^&Z. ttfMt L^K 

mat & was** ? f . si^^iE^i 2 o . 
wt*>« 1 0 fc o^tm*w-r^M L^>-r < m 

[0022] 02(B) «oHsa«7)«^. «ns«» 
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tThmtoizmmzi&fcf & - 1 tmmt% o . resist 

[0023] **^C*itt*^HSttfflS2 fc LTJiu T 
M#7^. ttJMfctf^*, 

[0024] *»^C*J»t&WaffiMT*>« 1 0 b LX 
(i, NiFe, NiFeNb. NiFeMo. F e A 1 
S i , F e T a cmfllHMKM^htlh . f-^b7 ••/ 
^fc*5Jtfttt«tt«fI^*10^*S«. 0. 1-10 

fc „ «ffl^-&*B8ES^-5r H fc , SBHBMEiMi 2 0 , R 

©ttsn^jg i o bvMX'wmmtv— y^jm.Liz< 

[0025] *J6^t:fett*«lffl»SB&»i 20bLX 
(i. CoCr, CoCrTa, CoPt, CoCrP 
t, CoPtCrO, TbFeCof, iI^c^SU^ 

mmute<r>mw:®Mm® izim zti& i>e>x-*>tiii£ 
^#*Lo-^aaj8^mi/jft^. a***. io~i 

[0026] *$HB«0fc*nD!I* 1 0 a K*WS*L*^HK 

tt« <#«ttJii 5*«ww-*tm> k trti. s i o 

ls ai 2 o 3 . c«W(Hifcfflv^^*i*. 
[0027]*/;, SlHBSi&MI 2 0 «0±fcUU 

i - 1 o n mnmomz w&m-h i t a*a 
[0028] ^m<rmmmm.^m:W5^. 

(A) ~ (H) (C*?<»vrR<»**. 

[00 29] 4-f , Jk«M£H3 (A) tc^$ni»i3tw 

im&m£2co±izmmmn-hm 1 o £x^> 

[00 3 0] <$^vt\ 03(B) t^$tl«.«t3KRJS 
-ISKfr^JI 1 0 CDifcU-S'X hi! 5 0 £^j£-f S . 
[00 3 1] 03(C) K^$fLS«£dlCh9 



SfflttMR LooJnBE Vn^yT^yy < imprint) "T 
4. J&&£S6 0£*l--r (remove) ifctioTH3 

(D) *M vrvyvmik (V^'XH^-y) 

( R I E ) «c i 0 . «aKffi»Ife« 10^1/ 
^-yi:?Sotx7fy/Uv^. 03(E) 

(A) t^S^iJKBfcJSrO. 8B$*|6lfe:*KW 

(B) tzZiZtLZJB&b%&. 

[0033] m&&Wll*>M 1 0 coJiCO^^V-^X h 
£Bfc*L*:1&. 03 (F) tc^$ix4J:pt^SWSr 

[ 0 0 3 4 ] ftWC. CMP (chemical mechanical po 
lishing) «P^j£T«aEttMIt»» 1 OSil^fSMt 
SI 5<ry¥iB.i\3$M (planarization) *;-$~Z>Zb izX 

o , mmco^m^m t>ti&bbi> iz^m%3m.&M 1 
5 (oa&tt) 36qsfe*sii. 03 (g) (rtmtzm*. 

[ 0 0 3 5 ] ifcV^T. 03 (H) (=n?3*L&J:?££B 
mSvia^S 2 0 -y ^^Tit«^$ix4 . 5:45 , 

IC, jSt#^ltBtSlEIHi2 0*»*fc»fc:^«>. » 
M&m zrmm b L TKIt 4 <* o tc-r 4 i b *W* L 
v\ 

[0036] 

[0037] 03 (A) ~ (H) K^Sft&SiiiT-n-te 

im&£&2bLX. ^6 5mm, f*lg2 0 mm. Jf 
SO. 6 3mm»A-Ffa?WSW5Xiffl 
v-rt:. IK^tt»Tfea l 0 b LX. NiFe /wn-( 
^fflV^-TX^-y^^L. ¥*S3Btf>ffS£5 OOnm. 
^:*P[HlgBl 0aOgi?$^2 5 0nmi;L^„ ^*nE]gCl 
0afc*»-t4^NSBtttrk LTliS i O, SrfflVXfe. S 
S®mieHa2 0t LX. CoCrPt?;f§50nm 

[0038]^«taC ttf^i? LttSt&fryT'Mz 
B»«rttSr5lit«K:WB L b i ^> , 

EBa»«EiMI2 0t=J±JjaR»s x-y^-^JKiftJtS* 
vaa^tT^|.c7)-C\ Sitl^,ieli-S2 0C0fiS^ l #tt 
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m i o nzMwm i o a&*iz4mmtZM#>&x-. c 
<?>£ o imtimmi&mmmizmf&Lfzziiumzim 
x-% , -r ^ *> siSi&Mf en® 2 0 oEgm^tt^ 

Kitt" ft - k #T'# *<«t> ft . 
[ 0 0 4 0 3 $ fclc. **W<W>-r^« % 

5IfgT"#ft„ 

[0041] k*>^/u ±m(vm&£ *)%h*mw-> 

TMt. tvbl»tlM H?n.Xh-?tf>i8Wfl: (cross 
write/cross read ^ffiM-ft) , ±5 itfr- 5 y 
£ofi_L£0 DBI2£tM<7)|6Lh£0& £ k#T*# £ i 

[0042] 

f7*>Jl k . £]£B£KEiMI k fcHStEMaKttT* 

x-? h 5 >y ? k t-'-^ h 5 v ^ratcftg-rftiiii. 

Jftti-^-^m^ATOSitiWJStrT* -< 'J - hf£ 
£ft^XMH]g|5£*r3-.g> k k fcfc, ^-O 



lz®smn®:z:^Z> k k i> fc. S0«tcjgjft^*iftX 

1M h'^ox h— ?<7)&MfL (cross write/cross read 
<^Xa«Mfc) . fcitf h5v*^?|.£O|pLk£09H 

mm&<ofa±.zm& z tattoo, mmmmmm 

*. 

[01 ] H 1 ( A ) ti*^c7)x -f x?#o&JK3Biig£ 
ftc«O^*^2r^i1Rii&¥ffill-r*0. 01 (B) (±0 

l (A) <rmnxmt.i^wY^^<ry^m^wmx 

[02] 02 (A) J5«fctf (B) ti. -eil-TiX. #?gBJ§ 

mx-hh. 

[03] 03 (a) ~ (H> ia„ ^Hjo^miaa^* 

^ifiS^itTa-tr^cD-^JSr^l^W^iKBJ-rftft^O 

i o ■■tm.imiThm 

1 0 a --XS003a! 

1 5-im.itm 
2o-mmmmmm 
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[01] [122] 




( H ) K g s s s s s *^f & 

15 

FIG. 3 
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